Formulation and evaluation of thienorphine hydrochloride sublingual delivery system.
Thienorphine hydrochloride (ThH) is a highly insoluble and readily metabolized partial-opioid agonist. It is used for the treatment of pain and heroin addiction. This study aimed to formulate and evaluate sublingual delivery systems containing ThH. Dimethyl-β-cyclodextrin (DM-β-CD) can enhance the solubility and permeability of hydrophobic drugs. In this paper, ThH cyclodextrin inclusion complexes were prepared and administrated sublingually with the objective of improving the drug's aqueous solubility, in vitro permeation rate, and in vivo absorption rate. The formulation was prepared with DM-β-CD using the freeze-dried method and characterized using phase solubility, differential scanning calorimetry (DSC), X-ray and NMR analyses. The results of each test indicated the formation of dynamic inclusion complexes between ThH and DM-β-CD. The inclusion complexes also showed significant increases in in vitro aqueous solubility and mucosal permeability. According to the pharmacokinetic study of the complex in rats, the AUC and C(max) values of the sublingual delivery group were 40 and 46 times higher than those of the gastrointestinal group, whereas t(max) was shorter, which proved that in vivo absorption and metabolism had been improved. It can therefore be concluded that the inclusion technology and sublingual delivery system were suitable for ThH development.